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Measurement of Heat Content of Cuspidine (3CaO・2Si02・CaF2)
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The powder used as lubricant in continuous casting processes contains mainly CaO， SiOz and CaFz・
Cuspidine (3CaO・2SiOz・CaFz)is therefore formed usually after the powder m巴lts.Only the information 
on crystal structures， lattice constants and phase equilibria has been reported for the cuspidine， but the 
heat capacity of it has not been measured yet. 
In the present work， the heat content of the cuspidine was measurered from 1104K to 1827K using the 
drop calorimeter. The heat content of the cuspidine was obtained as follows: 
ムHsコ0.382T-135土15kJ/mol (solid phase) 
ムHl=0.854T…810土25kJ/mol (liquid phase) 
From these results， the enthalpy of melting at 1683K is 119 kJ/mol， and the entropy of melting is esti-
mated to be 70.7 J/mol.K. 
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HT-H29SK= 1.150X 102T十5.899X 1O-3T2 
十3.507X10汁-1-4.657X104 (J/mol) 
(298K <T< 1800K) (6) 
熱量計の水当量は， α-AIz03による熱量言¥.の水温上昇の
測定値ムTを使い次式によって求められる。
W=mムH/Cw(ムT ムB) (kg) (7) 
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ムHs=0.382T-135土15(kJ/mol) (1104K <T< 1683K) (8) 
ムHf=0.854T-810土25(kJ/mol) (1683K <T< 1827K) (9) 
この温度範囲における比熱の値は熱含量の温度微分より次
式のように求められた。
Cp.s=382 (J/mol • K) (1104K <T< 1683K) (10) 
Cp，l=854 (J/mol • K) (1683K <T< 1827K) (11) 
間体の比熱に関してはDulong-Petitの法郎が知られてお
り， N1磁の何種原子からなる結品格子を単一振動数の3N
Table 1 Experimental results of the heat content of Cuspidine. 
T/K m/g ~T/K 4日/1く ~H/kJ/mol 
1104 5.5092 0.435 0.052 295 
1153 4.9275 0.409 0.056 304 
1183 5.0466 0.443 0.059 323 
1199 5.0046 0.438 0.060 320 
1221 5.0687 0.460 0.062 333 
1274 5.7480 0.540 0.067 349 
1285 4.5137 0.444 0.068 353 
1290 5.0580 0.495 0.068 358 
1317 5.1060 0.508 0.071 363 
1623 2.8502 0.417 0.096 482 
1627 3.0533 0.436 0.097 475 
1665 3.0533 0.453 0.099 496 
1673 3.7095 0.545 0.101 512 
1674 1.9417 0.337 0.101 520 
1675 2.8502 0.438 0.100 507 
1700 3.4458 0.616 0.103 637 
1700 2.8521 0.529 0.103 639 
1720 3.0533 0.574 0.104 659 
1723 1.9417 0.400 0.105 650 
1723 2.8502 0.561 0.104 686 
1724 2.1467 。ゐ432 0.105 652 
1725 3.9588 0.721 0.105 666 
1750 3.4458 0.659 0.106 687 
1770 3.0533 0.611 0.107 706 
1773 1.9417 0.417 0.109 679 
1773 3‘9588 0.768 0.109 712 
1777 2.1467 0.461 0.109 701 
1800 3.4458 0.713 0.110 749 
1811 3.0533 0.631 0.110 730 
1823 3.3845 0.698 0.112 741 


















Fig. 3 Experimantal results of the heat content of Cuspidine. 
11!lの調和振動子の集まりと見なすと，高温において間体の
定容比熱は気体定数を用いて次式で表される O
Cv=3R (=24.94J/g嗣atom• K) (12) 
さらに，定容比熱と定住比熱の間には下記の式が成立する。
Cp=Cv十 α2TV//3 (13) 
(13)式の右辺第二墳は通常の結晶で、0.8-2J/g輔atom'K程
度であると見積もられているの。間体の限界比熱は














ムHm=ムHj，附3Kー ムHs，附3K=119(kJ/mol) (14) 





3CaO (s)十2SiOz(s) +CaFz (α) 
→ 3CaO・2SiOz・CaFz(s) (1100K <T< 1424K) 
ムHM之江 (HT-HZ98K)cuspidine… 13 (HT-HZ98K)caO 
+2 (HT-Hz98Kbo，十 (HT-Hz98K)caF，1 
= -0.0316T十25.2(kJ/mol) 
3CaO (s)十2SiOz(s) +CaFz (β) 
→3CaO・2SiOz・CaFz(s) (1424K <T< 1683K) 
6HM口 0.0565T+56.1 (kJ/mol) (17) 
(16) 
3CaO (s) +2SiOz (s)十CaFz(l)
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